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INTRODUCTION 
Exsheathment of L3 is a vital process in the life 
cycle because it is a transition from a free life 
form into parasitic states (Hertzberg et al., 2002). 
Studies on exsheathment kinetics have empha-
sized on the fact that any disrupting factor, or 
toxic compounds, might hinder the parasite set-
tlement on the host (Dakkak et al., 1981). 
In vitro methods provide ways for quick sieving 
of various extracts from plants with anthelminthic 
potential; and they also help analyze the possible 
mechanisms involved in active compound-
parasite interactions (Katiki et al., 2011). 
The larval exsheathment inhibition assay 
(LEIA) has been commonly used to evaluate the 
anthelmintic effect of extracts from different tan-
niferous plant species (Katiki et al., 2011; Mace-
do et al., 2012; Alonso-Díaz et al., 2008), espe-
cially against Haemonchus contortus and other 
ovine nematodes. This assay has never been 
tested in Cyathostomes, but due to growing occur-
rence of anthelminthic resistance in these parasite 
species (Kaplan, 2004), searching for new alterna-
tives, (plants with anthelminthic properties) is an 
imperative. Accordingly, the aim of this paper is 
to support LEIA in Cyathostomes. 
DEVELOPMENT 
Raw aqueous extracts from D. cinerea (sickle 
bush) leaves and bark were used to perform the 
assay. The plant contains large amounts of tannins 
(Roig, 1974), and has been used as vermifuge in 
humans (Dalzield, 1948). 
The active larvae were collected by coprocul-
ture, using a 25 µm sieve, washed twice with PBS 
1 x, and centrifuged (4 000 rpm for 2 min), until a 
140 larvae/ml concentration was achieved. Later, 
600 μl of the solution were mixed with 400 μl of 
raw aqueous extracts from the leaves and bark in 
three 15 ml Falcon tubes, for the treatment 
groups; 400 μl PBS were used for the control, 
making a final volume of 1 ml. The incubation 
time was 3 h, at 27° C. Then the larvae were 
washed three times with PBS, centrifuged 
(4 000 rpm), and made sheath by contact with so-
dium hypochlorite (1 %) in a 1/150 dilution with 
PBS (Bahuaud et al., 2006). The exsheathment 
behavior was monitored every 10 min (0; 10; 20; 
30; 40; 50 and 60 min) using a microscope (40 x); 
for every reading, 100 μl were used; exsheath-
ment was stopped with Lugo solution. The control 
the treatment groups had four replicas. 
A paired T Student was made to determine the 
difference in larval percent, between the control 
and the treatment groups. Graph Pad Prism 5.0.0. 
was used for statistical analysis. 
In the control group, 100 % exsheathment was 
observed at minute 60; whereas exsheathment 
was inhibited by both extracts, 75.95 % and 
87.4 %, for the leaf and bark extracts, respectively 
(see Table). 
These results coincide with reports made by 
Macedo et al. (2012; Katiki et al. (2011); Alonso-
Díaz, Torres-Acosta, Sandoval-Castro and Hoste 
(2011); Alonso-Díaz et al. (2008), for Haemon-
chus contortus and other ovine nematodes, on 
which tannin-rich plants inhibited L3 larvae ex-
sheathment. 
CONCLUSIONS 
This is the first report made on the use of LEIA 
on the Cyathostomes species, supporting its use in 
the form of in vitro tests to evaluate the anthel-
minthic effects of tannin-rich plant extracts on 
Cyathostome species. 
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Table. Effect of raw aqueous extracts of D. cinerea on L3 Cyathostome exsheathment process  
Extract Concentration (mg/ml) Exsheathment percent at minute 60 
(means ± D.T.). 
D. cinerea (leaves) 4 24.05 ± 1.42 a 
D. cinerea (bark) 6.8 12.6 ± 0.48 a 
Control (PBS) - 100 ± 0 
a: P < 0.05 
 
 
